10/512405 



EI 



^ i # t ^ 

JAPAN PATENT OFFICE 



05.03 



V*ft** k * ^ffj^copy of the following application as filed 

This is to certify that the annexed is a true copy o 

with this Office 



m m #" ^ 0 

Date of Application: 

ffi 0 # * 
Application Number: 

[ ST.10/C ]: 



2002^121120 

#JS 2002-360731 
[jp 2002-360731] 



recd 0 4 JUL 2003 



WIPO 



m ^ a 

Applicant(s): 



is 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



2003^ 61200 



4$ ff ; * f 
Commissioner, 
Japan Patent Office 



is.* &~ 




2003-3048373 



^ #2002-360731 



P3384KP961 
«»H] **14#12JJ12H 

IMMWMHM C30B 29/00 



us*] 



[HUHI#-^] 302006854 

[ft*Xtt**l swat* u 3 

n ffiE#20 0 3 



2002—360731 



UU9**] 100059373 

06-6201-3851 
[fWffl**] 100088498 

*KJ«f*R***»WW4TB 6tl5f (TOOTH** 

[«fg##] 06-6201-3851 

#1^2002-127509 
CffiKH] ^14^ '4^260 

[^^^«#-^] 008590 
HftttMU 21.000R 

mft&i si® 1 

0203110 
0203108 



2 



miE# 2003-304837 



#2 0 0 2 — 3 6 0 7 3 1 



imm&i mmm 

c»#«ii iooq cm^&i&ffimitm-t&'mi&ffii/v nv^x-A 

?X-/>>p*3g|S&C0. 2 fim-y-^f X!X±<Dmm%fW t %!l (BMD) #1X 
1 0 4 m/ c m 2 JgilJiCDttft'V^AStl. ?x-/\#(Z>^iptmS# 1 2 X 1 0 17 
atoms / cm 3 (ASTM F-121,1979 ) ^Tt^'J, jKXMtf 0 . 5X1 0 16 at 
oms / cm 3 J£Ui-e&£i«*gi5T;t/y =I>^X-A 0 

MMfc£2] ffrfa^r[i-7N^®_h-eH^$n-5 0. 1 2 ^ m-fr^f XJg*_ttf> 
LPD (Light Point Defect) 0 . 2 ffi/ c m 2 J^TlCfi!lf|f£ nfcff 3^ 

1 &CfB*<Z>i^g*it^U n>?X-A„ 

[»^3] 1 0 0 ft cmJ^jKJO^m^Sr^^SlS^e/U n^tfx-A 
ffeoT, -feriai^^^^lCioT^mSn-Sgrown-in^Pfi^^S^l X 1 0 3 
cm" 3 £(TT^»J , i?:n-7\ft3|S&CO. 2 ^mif-f XJ^_h©^^tfm^ (BMD 
) AUX10 4 -fg/cm 2 J^JKD^^T??^^Sn, #:i:w>iti<Z>Bfca$«lg#l 2 
X 1 0 17 atoms / cm 3 (ASTM F-121 ,1979 ) JSATT? & £ J/U3>^X- 

[»#«4] iJf|B^3l-/\cp©^?im^0. 5X 1 0 16 atoms/ cm 3 

su:-? & § at ^ 3 K.mm<D-mm.m v n > ? x - /\„ 

T D Z (Denuded Zone) JS#7£f&3 *tfcfl»3fc3g 1X3 K:ffltt<Z>ifift£8fc$/ U =2 > # 
X — 7\ 0 

[flt$?g 6 ] itmisiWtf lOOQc m&>± 3 0 0 Q c m5fc», 3 0 0 Q 
c m£JLL2 OOOQc m^it. 200 0Qc mJgAJt(Z>^-^HfCfeS ?X — S\rpCD 

mmmm. (astm F-121,1979 ) ^n^m 2x1 o 17 atoms / cm 3 ^ 

T, 7X10 17 atoms / cm 3 J£*T* 5 . 8X10 17 atoms / cm 3 £AT<Z5$gffl 
tC ffiffir 3 ft fc«3*3g 1 X 3 (CffittCDffi&ft 2/ U =3 > ^ X - A „ 

7 ] ^Jtl^^ lOOQc m^_h-e, SNR&Ktf 12X10 17 atom 
s / c m 3 (ASTM F-121 ,1979 ) J£*_t, KiRtBSW 0 . 5 / 1 0 16 atoms/ c m 
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3 &>jn*&z>®M$'V*yv :il -^* m ^ z.tivM*i 

x o 17 ato m s / cm 3 (ASTM F-121,1979 ) KTCWt^^Wlfctfi* 

MM 8 ] WW* 1 0 0 Q c mP;±t% ***** 14X10 ato* 
s/cm 3 (ASTM F-121,1979 ) ^^J, fiotr.X^^^ott 
W a»*«ro^l«*«0**#lX.l 0 3 e»%-e««i^J?>^ 

* y tm**- 12x10 17 ato ms / c m 3 (astm f-i 

21,1979 ) « T IC«fir*Sfc*^^** 1 ^^ ,Ja> ^^^ a)iBt * lfc 
[«** 9 ] t»««*WB«»l«iMMI* 5 0 0 ~ 9 0 0 "C ©SSt 5 R» 

[«** 1 0 ] 700-900X3X5 BMHSUiT? 

[ « 1 1 3 iWMBMf 9 5 0 - 1 o 5 0 X5 <o«Ki? 

m*a 1 3 ] wia**^**^******^ ^^^^^^ 3 41 

MftAMff * r 7 xtt 8 tWKDWMIf U 3 3/ w 

2 0 0 3-3 
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m&mi e] MMMMM-mummm<D&ftt>mm^m^m^T* 1 1 5 

0~1 3 0 0t;xi~6 0#T^SftSl 5Kmm<D-mi&ffi*sV n>?:r-/\ 
atoms / cm 3 &>±X*$>Z>m&m 8 tC!B«<Z>i«®*it^ U zi y V^-;\<Dm&-%m 

a 

[0 0 0 1] 
[0 0 0 2] 

ffL^ffi<Dmm&i%izlsX^& a ^m^^^tl^RF (Radio Frequency : ~m 
[0 0 0 3] 

x^tc-tf. j&m<Dm v ^mmit^mtt <nmm\z & ^ x r f nn&&c ^smbt^ ^ & 

oT#£„ ^3^^;i/Xdr-^ (CZ&O lCj:§l«^M^&^ofe 

gSi/ijHV^X-A^SOI (Silicon On Insulater) 7\&£f<£>, RF 

[0 0 0 4] 
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^ffr £ •& Z> £. v O ^ & Ifflffl** & ^> - 

[0 0 0 5] 
[0 0 0 6] 

fcfttttttt. MCZWIWS i ca - he* owi(D»»a».w*fc«« 

Mcza«jfeF^«^^ 

jtt, *©fi«»flSK:%a«»*»^*y. -«Il*6Xl 0 1 atoms /cm 
3 «TttB»"e*U* 3 0 0mm9X-A1ftt8X 1 0 17 atoms /cm 3 »£* 

[0 0 0 7] 

* »Jtttt*# 1 OOQc m«JlT? W^WWWW** 8 1 0 ~ 2 5 p P m a [JEI 
DA] (7. 9-19. 8 X 1 0 17 atoms / c m 3 [Old-ASTM] ) T*$>Z> > V 

mmm* v k * w* b, ***** n * f» y ffl b > u a > * x-^n icmst 

•fffiUMWaftflo-C, 9X-^t<D3lWWM«»* 8 p P ma [JEI DA] ( 
6 4X10 17 atoms / cm 3 [Old-ASTM] ) »TKl«»t*«i#l«2 
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[0 0 0 8] 

m&xm i ] 

mm&mrn 00/55397 7 1/^ 

[0 0 0 9] 
[0 0 10] 

«£^MLT#*©mii*fffi% (BMD) ^^ffl#iCD®^ 
ffffi^ (BMD) ©^JCJ: yigSi/U zi>^rL-^<D^Wm^^?:+^{C§[ 

[0011] 

Lfc^ u v -7m&&mmiz & y ©jt^n, * y * ^A^ttn 

2§,K£>_fc#£ ^fclC-fgT^S CM.Akatsuka et al., Jpn. J. Appl. Phys. , 36 ( 
1997) L1422 ) 3 £ £ t>H£ & frX'SbS. — 3&MSCj^if § 
#fffi% (BMD) BMD^StC^Sl^iPtt^-e&S. 

(K.Sueoka et al., Jpn. J. Appl. Phys., 36 (1997) 7095) „ H^A-f 



5 



fflSE# 2003-3048373 



#2002—360731 
[0 0 12] 

^ 2 <£>H0gEteU COP [Crystal Originated Particle:^?L<Z)^^^ r e (11 
[0 0 13] 

MT^®I^^C^A^4^^^K5T'fe^^i:*^srown-in^Pi62l%^t)4^TV^S 0 
[0 0 14] 



6 



tBSE# 2003-304837 



4#2 002-360731 



aw c o p zmfa-tz fcftic r;i/dr>rn-;i/^>^r - -jizmratfrn. 

[0 0 15] 

*S«f * SflST? & S fe ft, HMfiJffiFl*** 6 J: 3 ft&tf ft* $ ti 

[0 0 16] 

tt&V^<D®, $£JC, MatffC^X-A*®CD&^mft^l^*an> 
[0 0 17] 

m^CDfcft, iff®#L?x-;\CD$iBi}C&oT&, COP7U—fb©fett®T 
[0 0 18] 

[0 0 19] 
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mt & mmx* % s -m&ffi ^> u ^ > * ^ - ai& # * ©«s^^r ^ & s ^ £ k: & 

So 

[0 0 2 0] 

, mmmmm (bmd) ©«rm*. *#:^jc^^m# (bmd) <Dmmm 
&n&K, m*ommsx&® (bmd) (D^x^ig^itMifc. 

[0 0 2 1] 

cop7U -M^©««#**i^ft^a&'T?&<& fcoMi^icMLfeo 

Hfc**rffi#J (BMD) ©^SrfSMt-S^fefey. HJlitfCfcWSiigS 
[0 0 2 2] 

*»«5©«1 <DlS1&1fci/V 1 0 OQcm«±0S^?:tt 

-BWffi^tS/y 3>7X-AT?feot, ?:n-/\|*Fg|S{C0. 2 At mif^f XJ^JtCD^ 

iStflfffi® (BMD) #1X1 0 4 m/cm 2 &s±<Dmmx'm^ti. rn-A* 

(Dmm^^ 12X10 17 atoms /cm 3 (ASTM F-121,1979 ) «Tt*fe »j, jg 
^?i^#0. 5 X 1 0 16 atoms/ cm 3 £U:T?&S =fo -5 ■ 

[0 0 2 3] 

^^t^CD^^i^gmS/'U 3 2/5r:n-/M4, lOOQc m^±(Dm,WM^-t 
£TK1&ffii/V 3>7X-;\t*ot, -fenxy^^^lC J: o T^m^tlS gr own- 
ing pgCDSg^^ 1 x 1 0 3 c m~ 3 J£*TT?& y, ^x-7M^|gpiC0. 2/ctmifWX 
&>±<DMm%fm® (BMD) #1X1 0 4 cm 2 jeUKZ>gfrgT?7£/&3*l, 9 
3i-/Ntt»©iftiRai i K#l 2X1 0 17 atoms /cm -3 (ASTM F-121,1979 ) fiTF"? 
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[0 0 2 4] 

^T*l<Z>i&®#^y 3> 31 — ^iCfeV^tK tfX — AlOTSC 0. 2/4 111^ 
XPJ>±<DWlM%rftm (BMD) *Uxi0 4 |/cm 2 ^Jt©^T?^^StlT 

#12X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) MTKfflm S *lT Vn& i £ 
[0 0 2 5] 

^X-7M^fflSKl#* , rSK*«fm'» (BMD) ©W1X1 0 4 M/cm 2 

tifci^., if-fX^o. 2 /*mJ^_tic[)^:M^m^*fffi% (BMD) ki^BL, Z.V> 

zkMffimw* ixi.o 4 i/cm 2 8i±<D-M&mK.j&&'r&z.t.K*ftm<Dmm 
^(D^m^ftii^^m&i^i x i o 4 M/cm 2 ^st****:, m$©<z>3* 

*««#&*13&V<. #{C^UV«lilXl0 5 «/cm 2 £Ure&£= 
?:n-/>>j«7£U ^PffiM^ffiT-r^o iffll^?) 1 X 1 0 7 MX c m 2 JgAT 
[0 0 2 6] 

tf:n-^i£CD^#^iit$I^lCOV^te> 12X1 0 17 atoms / cm 3 (ASTM F 
-121,1979 ) M^&ZZ.* Xt-X-VM'-Z^M-Zft&M&Mf&mt&t&M 

tCtt^ai-7\OSm4SK:J:oT2/7 h-T-So mftmftl. 0 0 QJ£*_h3 0 0 Q cm 
*»(0*&©BfcfRiRKtt 12X10 17 atoms / cm 3 J^T^&S^ 3 0 0 Q£J 
±2 0 0 0 Q c m^iCDi^®iilS« 7X10 17 atoms / cm 3 STFtf*?* 
b < , 2 0 0 0 Q c m^&m&Vnmmmte 5 . 8X10 17 atoms / c m 3 a 

iciguv>j:{cm^*fm^ (bmd) <Dwm*wt>. z.<DmM*M7&ht~t.isvy 
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X-A©^jF£©I?0lC&.g> o Z.Otc®>4t X 1 0 17 atoms /cm 3 bV^ 

o 

[0 0 2 7] 

©#UR«£&0. 5X 1 O 16 atoms/- cm 3 JBJLhlC^Lfcr i:lC<£ »K Ml?i#T 

tnft (BMD) (D^M^tc^ej^x-A^oD^ST^wj^ti-s. mm 
(Dmtuitmmftmm (bmd) (Dm^mmir^M%$>^o mz&&v^mm 

mmiZX X 1 O 16 atoms / cm 3 SUlV&Z. j^SiM©_t:|$SfCO^Tfc£, S/U 
a>*0^i®@MT*fe5 4 X 1 0 17 atons / cm 3 £-£"t«riigl?fe£#^ U 

K:#v^*i^tt«§llw^«plc^^g&'ft;s:.^s3i'r•s. z.<Dt=.&mWiM±.&i x i o 17 

atoms / cm 3 J£*T#W£ bV^ D 
[0 0 2 8] 

£oT^ffi£;ft£grown-iii^|56©^£ 1 X 1 0 3 c m" 3 J^TlCtimb^C O P 
7 tf — ISfttfttEStt* £ fcICi: »J , COP7'J -^©fe^T/b^TX-/!/ 

a 

[0 0 2 9] 

*««|©»l©l««*ftS/yn>^x-A<z>5i3iE^tt, SW10 0 
Q c mJSUlT?* ttlKSiK^ 12X10 17 atoms / cm 3 (ASTM F-121,1979 ) 
_L, ^fWO. 5/1 0 16 atoms/ cm 3 «±^S5»>'J 3>>?X-A 

y, tSfffi^X- A (*»©«#»*«««: 12X1 O 17 atoms / cm 3 (ASTM F-121 
,1979 ) JKTWfSt)©T^5. 
[0 0 3 0] 

#$8UB©& 2 ©««#£$/ y n>?x-/\©Sg;£2f&&, teffimtf 1 0 OQ cm 
JSUlT?, &&ift&tf 1 4X1 O 17 atoms / cm 3 (ASTM F-121,1979 ) J^_h^^> 
y, JLoirnx^^>^{C<fcoT^mStl^grown-in^cP<§©^^l X 1 O 3 c 
m~ 3 J^T-e^>-5^J«Be/y n>?x~/N£M^, Z.tiKWS^m9f^0tMXMAXf 
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X 1 0 17 atoms / cm 3 (ASTM F-121,1979 ) &>TlZfflffl~?Z> %> <Z> & £ „ 
[0 0 3 1] 

0 17 atoms /cm 3 (ASTM F-121,1979 ) J£*_t, K-^CD*^** 12X10 

17 atoms / cm 3 (ASTM F-121 , 1979 ) £*_h CD ^0^*8391 J/ij3^!)I-Atf 



#i*V* i 21 &C#&;t. 12X10 17 atoms / cm 3 (AS 

TM F-121, 197) «Ti:<£<. lot*lffflW««a^t;i^ffi«*M 

3ffi©2a^3S^jfisn*^fcK:j:y, Jzmammtirm®} (bmd) trmmm 
tzmatzti*. mftwizte, o. 2 x!x±<z>mmffim%9 (bmd) si 

x 1 O 4 i/cm 2 K±©iSf dtUCj: y, >>fy#y>^tg{C 

«tlfel««ttS/y 3 2/*XW\#aB6S*V*. ft&WitiRfttf 1 2X1 O 17 atom 
s /.cm 3 (ASTM F-121,1979 ) JKTtClWISStlSClfcK: J: y, 

So 

[0 0 3 2] 

mmmmm (bmd) , mc?3i-7\mmmz&&~?z>mm%rmm (bmd) 

&mmizte& 0 zLammizttisxit. mmmmw (bmd) ^m^^^micm 
mfr^mwtmmm*ft\i\ mmmmm (bmd) <D$rmj&&&mjt*2>z.inzi: 

y, VJi-JWmmmzDZ (Denuded Zone) Jf^^t" &<Di$mMX*%> & e * 
Wt'4D5COP, ^&^^^^^CDgrown-in^|J|g^ii7n:-^^JS§|J^e)^ 

[0 0 3 3] 

%jmmmiztt'*z>mmF--7te, mmmmm (bmd) (Dm^m^mm-r^i^m 



ffifiE# 2003-3048373 



4#2 002 — 360731 

XO'TIKfc 12X1 0 17 atoms /cm 3 ^TtfT*), -f-^-^^*(Z)i 
(BMD) ^fit#StlSo mz&lkL^Mmmmtl XI 0 16 atoms / cm 3 J£< 

0 17 atoms / cm 3 £7? «rfgT*&5#, j^U fc#V>«fefimagfiWJ*l#fc^«&'fb 
fcieitT-So ^(^fe^H^Jiii 1 X 1 0 17 atoms / cm 3 J£*T2>W£ t^ 0 
[0 0 3 4] 

^A-T^^^n-feXtCfeVATlE^m^ (BMD) *^PSg|S{C^5*M{C^f 
hXlt, V^-/\m^fr*>'J?%i< H% 5 /imJ^JiCD^SCfcfcy DZ (Denuded 
Zone:^pg) f - I, v>„ ^{CS»5DZM{1 fEil^m^ 

#B^#K^T 1 0 0 or;x 1 6IW©!tyra^> ^:c-/\£#t|iIU H#?rc 
yf^^I (HF:HNOg : C r 0 3 : Cu (NO g ) 2 : H 2 O : CH g C 
OOH=1200cc: 6 0 0 c c : 2 5 0 g : 4 0 g : 1700c c: 120 

occ] t"?x-AiM%2/tmiyf>iru ^mumizx^^-/\mm 

[0 0 3 5] 

^^MOtiffC, >?I-A(C1 1 OO~12 5Ot;©aiifflt*l~5^0^i 

mmm-ft&mmfch, mmmmrn (bmd) (Dm^,m,Mms.±^ti^^nK^v 

[0 0 3 6] 

mm^x^^f x&m'Mts miz&mMtf-zsmttev. mm^mm (bmd) <d 

12 ffiE#2 0 03-3 04 83 7 3 
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mmB-emm&iK < & y , ^m^^T^s^^^^^ti^o coP7>j-ii 

rtb^oo^^T— -^^T;brf>T— -/vA^M^c^s^ 

«tu^Lfcil33»J-efeSo BP13, C O P 7 U 
[0 0 3 7] 

i^T^I^^^I (RT A : Rapid Thermal Anneal) CTL £ #1? # £<. ^^ZfT — 

^<z>mat#r mmmmmmm^ &^tvx.-/\ ^m^<Dmm^v mmm&. &ffi*t s 

So 

[0 0 3 8] 

#rffi*#i&— -fb-TSflsJStf&S. Jtt;fcT#reffi»S#$*v^i:K:«}:Sas grown*?* 
£ Bft3t*:fr JK ic «fc y > 7X- /\3tM3P fc D Z J* Jttlil £ ft & . 
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[0 0 3 9] 

yn-j\±ffi.tfm— ^»e>*scop 7U-iiii («osf 

3 r il JC J: o T «7 3C - /\ ft CD B M D CD %%—\ t & mm "T £ d £ W 1? £ €> „ 
[0 0 4 0] 

Bp-fe, C O P 7 U -»I#ill««fi«ao#^«:, Hmm^rtKf»Hl»3S2:L/ 
TRTA^lAWlt'fey, RTAMt^SfO® 

[0 04 1] 

RTAMO^ftttl 150~13O0°CX 1~6 0#« bV^ £ 
115 0°C %<gv%M^T*»> *:nw\**»K:+#fcD Z»J£» S 

[0 0 4 2] 

«t#r &mmmmmm 500— 900 °c cdm^i? 5 bm^llcd^m 

, JMSM£HffiU M3KmK^l 7X1 0 17 atoms / cm 3 J6Uli:#flirfci*V^ 
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i^*ot%, 5 Rm3Mft®4tett+d>8^*X*f WWW*** 3 *"** * - 
-*Ui6 5 0 c Ct*3 0 ^0t-7;i/ Ft-IIS M&fi o 1 1), SI6 5 O^C 

M^^^ 5 0 0 Q c me/l±C!)^X-;vt^lt*fe§ 0 ^ot 7 0 0~9 

0 o°c<Dmmmmmm^,mmm^ 5 0 0 q c mjtaj:<Dtf ^-^c^ic^^fe 

[0 0 4 3] 

S^Wffi«^^^aK:iK<»3llWffiW^*l»«Si:^ , rJ4, 9 5 o~i 0 5 

o-c(Z)^^i o^^jt<z)ctiM^«j5)W* uv> 0 mmmum-^Q 5 oic^t 
5oo~9o ox:(Dm.mmm<Dmmmmmm^.mmmx'mmvr^mm 
mmm-r^c xt, 9 5 oic*iT'Mt5it'fxt©iM^<^ assK** 

SUlCT&So 1 0 5 ox:M<dM&1$> 5 0 0 — 9 0 0°C<DUJgffi&<D^M%fl£W. 

MmmmmxM&vf-mmffiftmy-^xii. .gsoTc^M^tstt^xi: 

[0 0 4 4] 

h /\° # - > Sratt* 9*9 7 T? & -5 . 
[0 0 4 5] 

cm 1 nnfe^s) 

^<Z)WMlCCOP^#^Ebfem^^*' ? 1 2X1 0 17 atoms / cm 3 (ASTM 

1 5 ffiHE4f 2003-3048373 
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F-121,1979 ) JSJLh, K**K#0. 5X1 0 16 atoms /.cm 3 £UlX~, 
(lOOQc mJSUl) ©«jaB3S«&*3t'r * (Sl~3) . 
[0 0 4 6] 

*J»S«ICI*. MM C, 1100-1250 °CXl~5 W0«^#S 
Mk»3B«Jii' (S4) o SO)»lR^^rlftttilM»K:J:U. «Btt*iM^ 
^tfffi^ (BMD) a»jftfcBik*S. micjcU. »ft^x-yN©*lfi**&^ 
&< £.% 5 /tmJJJl±^S}Ct)feotDZ (Denuded Zone) Jgfc7£ffcf 5. 
[0 0 4 7] 

r^/^jtfxmw^iii^ts. Hie, *it7;i/^>©^^^ 

[0 0 4 8] 

«Ji©£fc£«#asSK*fb*t, *-ffifcSK«fffi«^»««^^^- 5 0 0~ 
9 o o-cx s&m&Ji<n&UM#mitft$ (S5) o ^b<«7oox:«±'e 

^V^T?, K3R«fffi«^*l»*ffi«fc^^- g 5 0-1 0 5 0T3X 1 OBfrlWB* 
JlCDcfJ^^?:^ e> (S6) . 
[0 04 9] 

z.thp><pm#mK*v. i o o q omBk±<Dmi&mi' 

0. 2 /imV-tXSUKDmmffim® (BMD) ?:lX'lO 4 l/cm 2 W0« 
^T'^b, lo-?X-;Mp0t«5: 12X1 0 17 atoms / cm 3 (ASTM F 
-121,1979 ) J^TSC^-TS (S7) . . 
[0 0 5 0] 

Jlfl^fctfX-^tt»©B*3R«« (ASTM F-121,1979 ) tt, *-^Kt-fflJ: 
y»*»«S»0<Ofc«>K:, ^/X-;>(DfiWl 00Q cmg±3 o o a c m5fc 
aa>*-*ttl 2X1 0 17 atoms /cm 3 J^T, 3 0 0 Qcmg±2 0 0 0 Q cm 
mm&Wr&te 7X10 17 atoms / cm 3 JS*T> 2 0 0 0 Q o'm«_h©»^tt 5 . 
8X1 0 17 atoms / cm 3 J^Ti^S- 
[0 0 5 1] 
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[0 0 5 2] 

m 1 id, m^a^^Jt^^lSVNmM© U :=r :/ £»§S«£ f S ©T* 

M^rttfc-gti^o ^2ic, ^M<z)^tfm#j (bmd) tf-m&mizmi&zft&z. 

Denuded Zone) Jf&EMRb X# &tC$#lC^*l&o & 6 JC, BKJg 

^mmmmmx (Dmmm.nvx ;* , y ;t/ =f > & u & % © -e 

grown-in:XR5©^/K HKktMM* «TtgT?& y , ^3i-/\^M_b-eMI^$nS 0 
. 1 2/tmf^fX£(±0LPD (Light Point Defect) GD^KfcO. 2®/ cm 

[0 0 5 3] 

^mmmmxit, -fry h^-^fc^cx^feigcfcczgLhtf^gjc^y. gr 

W£-*&^H3ft£*t*fcC!>S/y =x:/#a:-7\fci|ffirr £ (SI, 2) „ Mftmiz 
i2Zl3l-/^>^'lC ioT^ffi^tl-Sgrown-in^pjgCO^M^l X 1 0 3 cm" 3 

4X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) J^_h] T?, .Eofl^rt (100 
Q c mJ£*_t:) -efe^.„ 
[0 0 5 4] 

««3a«<©lft±S:gKri:br, «3RK-^(0. 5xi0 16 atoms / cm 3 « 

_t) £f?e>c:£;#T*#-5 (S3) o d<z>t§-£\ *fe©f»&3g^*xw\*jgas©g| 

fg$Tffi% (BMD) <0/&g)W]BMS*l<5fetf>, 1 2 X 1 

0 17 atoms / cm 3 (ASTM F-121,1979 ) £U:* T?fF^£ *l& 0 
[0 0 5 5] 



1 7 
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*ja»Kict*. #m\£j* v. iioo~i25o °cxi~5 mm<x>mm*tt 

tffttt (B.MD) CDMftlBJki-«. £ftCJ:»h »93:-7\©*lii*v6^ft 
<fc*>5 /imaJLCDSBStCfcfeoTDZ (Denuded Zone) Afc^A?*. 

[0 0 5 6] 

GUL<bZh%®mmmzttVT, ^•rmm^mm^mmmnhx. 5oo~ 

9 0 0tJX5*WfiLh©««ll«a«:ff^ (S5) . «b<&7 0 0°C£UlT- 
^e> 0 &WT», SMM*i«tbT,.9 5 0-10 5 0X3X1 0 «R3& 

JKDWSUI«£3a«:ff^ (S6) o 
[0 0 5 7] 

tulH^MilC^aiCf^AT. fi3R5tf^#H«*^ 1150-1300X3X1 

fcfe, t&MbfcJ:e>lC, tt*Ma*»ttJB£*U «iHWWtt*l 5X10 
17 atoms /cm 3 (ASTM F-121,1979 ) «_b©*I»»««:«S , r*»^K:tt, W. 

[0 0 5 8] 

0. 2 /imt-f XJKJi©«SR«fffi'& (BMD) 5: 1 X 1 0 4 f/cm 2 «±©^ 
£T*JgJ«U Io9l--Ol»©«*«Kft 12X10 17 atoms / cm 3 (ASTM F 
-121,1979 ) EkTKm.m-tZ> (S 7) „ 
[0 0 5 9] 

J*#ttfc*XW\(f»©**»* (ASTM F-121,1979 ) -fr- V/b K*— ©<k 
y^^fcflMW^fcfcKU tfx-ACDigffisptfl 0 0 Q cmg±3 OOQom* 
ffiOlS-^Ji 12X10 17 atoms / cm 3 gT, 3 0 0 Q c mJSU: 2 0 0 0 Q c m 

7X10 17 atoms / cm 3 gT, 2 0 0 0 Q c m^_tl(Z)«^li 5 . 
8X1 0 17 atoms /cm 3 J2*T£f §o 

1 8 ffiSE# 2003-3048373 



#2 002 — 360731 



[0 0 6 0] 
[0 0 6 1] 

mile, mmmm&&mM^mmatsv^v^-»*®^te^zvT* 
mmmzmnz. *2ic, ^wiammmmm <bmd> 

Wo H54IC, coP7y-©*It«l^v^3-i:CJ:'J» ^^fiK^ 

3«an*- **iic%.***>&"*\ gro«*-in*K#*<, ^*-/N*WJiT?**a 

fl«0. 1 2 ^m^^±©LPD (Light Point Defect) (0«ffft0. 21 
[0 0 6 2] 

ITi^ffiW^RTAM^lb, *W«CDZ (Denuded Zone) 

[0 0 6 3] 
[^WJ] 

[0 0 6 4] 

a&Mtm i ) 

Iftrti/yavJMSi-^^f K*&*U»U 6 5 otjxso^WF 
t-l*i«iaif5ofe, «8t*#»l 3 0 0 Q cmT% MIX (ASTM F-121 
,1979 ) #mi 3X1 0 17 atoms /cm 3 (3D 8 -f nS^f «*ft«C 
JijftU ^ai-y>*K:#ft'r««roini-iii^«<D**3fetJP0. 2/tmt^Xg±© 
KMfffi« (BMD) ©fSSriSbfe. **tt«T©**Tf«ofc- 
*Kl#tt-r6Broim-in^K©**tt3. 0 5 X 1 0 5 i/cm 3 tfe'J, ^ 

x 9 mSE# 2003-3048373 



#2002—360731 

mmzi x i o 3 M/cm 2 j^T-e^ofeo 

[0 0 6 5] 
(grown- i Pfg^M (Z) M^^) 
® ^7 3i-7N^®(Z)grown-in^cR5$:.M^E'fb$i±Sfc«>, a: — & m y ^ > 
&CM^*f£o 3iy^>y?S©Sg-^i:b^ HF : K 2 Cr 2 0 ? (0. 1 5 m o 1 
) =2 : l-e&U, iH«3 0«$5, 

© 3l-/^>^{C3t^^^i[^iCT^^-^^®iCfe^-5ai^^e V h (grown- 
[0 0 6 6] 

<D ££!)^Mi#fflitC#lc£V^T lOOOtXl 6 ^^(DfflF^ff^^SSr^Jio 

© Wffi&&JgT*^J«3*bfc»»*bK&HF : H 2 0=1 : 1 <DX*v*2/ PWLT* 

»*{3iy^>y*CDW'&asttHF : HNOg : C r O3 :Cu (NO3) 
2 :H 2 O:CH 3 COOH=1200cc: 6 0 0 c c : 2 5 0 g : 4 Og : 
1700cc: 1 2 0 0 c c Q sfAfcV^ — ;\|tlii?®"T? 2 a m e 

[0 0 6 7] 

«W?ra: — 7\|C*fbT-3 50~500*CX 1 B^tf) if- F 
^m^^^bfeo ^Sr^lJC^-r- 



mSE# 2003-3048373 
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[0 0 6 8] 



Ml] 



t Di&i&mmm 


fctrLm CQ • cm) 


mwL* 




13 4 1 


n 


350 °c/ih &mm'& 


116 1 


n 


400 >c/ih mmmwi 


4 9 4 


n 


450 t:/ih mmmm \ 


13 7 


n 


500 r/lh Jt^H^ ! 


4 4. 8 


n 



[0 0 6 9] 

0 0. 2 fimy-sfX£A±(Dmm%tmm (BMD) >fv 

[0 0 7 0] 

(i£«*M2) 

jI^W^S^ y n >4U§S-f > df * h y & U 6 5 o r; x 3 o rfr©Mt R 
■^-M^^aSr^f ofc, ®#tsp##&7 5 0 Q cmT. ^ig^M (ASTM F-121,1 
979 ) tfffil 5X1 0 17 atoms / cm 3 OD 8 4 ^=f- p 39#fc|i$ ? :c - /\ &^Ifc>|&;g 
*U JtgeMl i:^lCgrown-in^K5^©t|f^t>*0. 2 mlf-f XRJt©^ 

*«fmw (bmd) <z>mjg<Dmfe*n$ tmz. 

^^^©MjS&^ofco ^i* , >^l~/\ttf{C#^t--Sgrown-iii^C|5|&<Z)^ i gii2. 7 
7xi0 5 l/cm 3 , 0. 2 fimV-f XSl±(Dmm^fmm (BMD) <D^& 

1 x 1 0 3 M/c m 2 Jg*T-e&ofc= 

[0 0 7 1] 

v--^;v^--mmmmmmi<Dfs l mm^mmvr^^m2{z^ 0 . 
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[0 0 7 2] 

C^2] 



TDWII fctfim (Q • cm) 


mm** 


# L 7 4 7.3 


p 


350 ^C/lh JRt&Sft 


9 2 6. 0 


p 


400 "C/lh iMlt 


2 3 0 0 


p 


450 °C/lh 


1 4 7 


n M^SIE 


500 Tl/lh i^I^ 


14. 4 


n M^Jsifc 



[0 0 7 3] 

. ij5iISS^4 5 0°C%.Z$5 0.0'C(Z)^-^l*P§S^e> naA®Sl^I?>^fc 
o MtLT, 0. 2 /tmt>f >CJ^_hOD^tfm^f (BMD) <D&m& 1 Xl0 3 fl 
/cm 2 J^T^&Sfetf). ^>y ^ U >^*l8«#^iC^:bVN 0 
[0 0 7 4] 
(Jt««3) 

ai^wj^ u 3 >#^§^-f > =r * h & y m u 6 5 0 °c x 3 0 &G>mmF 

~t--m3kmmm*:ft'of^ 1 7 5 Q cm-e, KXffjK (ASTM F-121,1 

979 ) ^7X 1 0 17 atoms ' / c m 3 8>f >f pSM^^-A^fbt 

[0 0 7 5] 

mmmmmm^.mmMx^t, urns 5 o^c^#£nfcMj^ft&c?:n-/\£ 

iAlfct, M/S^ftfc 8 5 0TCtt'#ab-C 8 5 OtJOSIt* 1 u™#f#kfe 
ii?a:w\£^*Wfcy ffibfeo 8 5 0 

°CX 1 ^raO^^S^T-rS^^^^^^^E^r^^S — 2 6 BSMfifjCfc* 

msbfe. &ft&mm-&&m • wmm&xx^mis, (mmis* 100, 

»*T» 1 0 0 0°CX 1 6\%mttl$&lsfc a 



2 2 
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[0 0 7 6] 

. 2 u.mv>ix£kji<nmmffimm (bmd> <z>mm*fflMtz>£gkK > 

3 Kyjk-to 

[0 0 7 7] 

[^3] 



t Dfcf&mmm 




(Q • cm) 






i 


7 5.5 


p 


350 °c/ih mmm'& 


i 


7 8 


p 


400 °c/ih m&m'& 


i 


7 8 


p 


450 \:/ih m®>m'& 


i 


7 6 


p 


500 r/ih m^mm 


i 


8 0 


p 



[0 0 7 8] 

®M%kmm]&<Dt& V :n - £ £g b £: 3 £ £> , - - {C J: 

&^^^<D^fb&lMi:^&£#, 0. 2 Am^-rXJ^JiCD^^^fm^f (BMD) 

mm&3. 1 5 X 1 0 5 ffi/c m 3 T*&ofc 0 
[0 0 7 9] 

jlSW^i'U n^l^H^ >rf h^e>«»Jffil, 6 5 0TCX3 0;fr<Z>^Si R 
^--M^^SSr^ofe, »t§Wl$7 5 0 Q cmT\ Bft3ft«& (ASTM F-121,1 
979 ) tfffil 5X1 0 17 atoms / cm 3 <D 8 >^ p S^i?x-A(cf bt, 

[0 0 8 0] 
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lt.n*K* = -» + K****°> 2,^X^i»i (BMD) 

[0 0 8 1] 
[*4] . 



BMD 



si # ft 

X A ft 

(xlO lT 
atoms/ cm 3 ) 



(Q • cm) ' 94 ~? 



t£ L 



4. 16—4. 80 



4. 16—4. 80 



4. 16 — 4. 80 



350 °C/lh MIt 



400 xvih m>&m'& 



450 °c/ih mernvt 
500 °c/ih mmm&. 



747.3 



1050—1169 j P 



BMD^ft 

(X10* 
cm" 2 ) 



3.9 —7.1 



924—1072 



917—1067 



P 



3. 9 —7. I 



3. 9 —7. 1 
3. 9 -7. 1 



rfcC**., 0. 2*m^X6UiO««ff»*(B MD ) ©*K#3. 9-7 

«»-in**«>**l*2. 77XlO^/c m 3 t« MM*® 
«*K*X-/XlC*l,-C. RTAif^^ 1 1 5 OiCX 3 0»-e**l/- b 
7 0X3/8ec®JMaftltbfe«, ADE 9 6 0 0 (B*ADEtt«) 

[0 0 8 3] 

U 3 >*B»-f > =1 * b * * 6 5 0 'C X 3 0 *<Dft* F 

j&fftttftt I00~1 500ficmt% MUM (AS 

2 4 ffilE#2 0 O 3 - 3 0 4 8 3 7 3 




2002—360731 



TM F-121,1979 ) 1 4~1 7 X 1 0 17 atoms /cm 3 
[0 0 8 4] 

mmMimwkMMT'te. mm ♦ <sm#* 100 -.mm 

*#B*K*PJ»*., 1150^2. 5»M##bfc. 9 0 0r!*T? 

[0 0 8 5] 

md) fc*Ki, mmmmm (bmd) ®«mcfi»6W« 



2 5 
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[0 0 8 6] 



jm tffl fife ^ 7© rtF 

(x 10 17 atoms/cm*) 


( X 10 1 T atoms/cm') 


BMDfft 
C/cra') 


DZi 
(ft m) 




1 3. 8 


1 1. 8 


1 . 9 e 6 


1 7 


2 6 mm 


14.6 


12. 4 


2. 1 e 6 


1 3 


2 SBtBSl 




7. 4 


6 . 9 e 6 


9 


1 3 f%ffl 3 0 # 


1 5. 1 


1 I. 7 


2. 4 e 6 


1 5 


7 tErral l a 5x 




7 . 1 


7 e 6 


8 


1 3 B#Fa 3 0 # 


1 5. 7 


1 1 


2. 5 e 6 


1 3 


7 B»M 1 5 # 




7. 5 


7 . 1 e 6 


7 


9 &iffl 20^ 


16.2 


I 1. 2 


2. 6 e 6 


9 






8. 1 


7 e 6 


7 


7 mm 1 5 # 


1 6. 8 


11.6 


1 2. 9 e 6 


1 0 


5 NrM 1 0 ^ 



[0 0 8 7] 

(ASTM F-121 ,1979 ) 7—12X10 atoms /cm 
JKJl©M*«fm* (BMD) 9~7. lXl0 6 fi/cm 2 t#< 

^ant^y, .aosfc*BTffi& (bmd) #*x-/\^®ic^ts&»Tv^;&> 

SiCi§VNt><Z)^&ofco groim-in^R&©«ffiEli*&3 X 1 0 5 fi/om 3 T'&ofe 

o 

[0 0 8 8] 
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(ifefM6) 

s/U3>JMSft>f>=fy e 5 0^x3 0 3-<z>»asK-*— -at* 

jUHt^ofe. ioo~i3ooficmt% mmmm (astm F-121 

,1979 ) 3~1 7X1 0 17 atoms / cm 3 ©«H1C**7** (A~G) 

i^mMMHU:. tt«E«5icfev%T. 

#ffl^ 0 0 :.i«^3®«itti) »&, ***fX#H*XttT/1/ 

=f v # x #H^. jc^si b % co z h t=. . 

[0 0 8 9] 

JlftAMU *^»dMf«CJ:y^x-^*©«»««M***^ 4 50 
;7/l,*X-/M*IC#*«0. 2i.mf-fXK±fl)MWflMl (BMD) 

&«rr£^&c. M»fffi«f (bmd) ©waoiftKifiWftjWRxy^y^* 
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. [0 0 9 0] 



•*> 


® n m 
m m & 

(X10 17 
atoms/cm') 


H # 
% S SL 

(xiO lt 
atoms/cm 9 ) 


BMD 

® St 
(/cm ! ) 


DZ@ 
(utr) 


Try _Lk Ln TTTT 


® m 

(Q • 
c m) 


T D m fi£ 

Sfe *e -fc£- r*» 

<x fa in, 4» 
(Q • 
c m ; 


A 






1 ft 
ICO 


1 5 


2 6 8#FbJ 


133 


221 


B 


14.7 


12. 4 


1. 7e 6 


1 1 


2 6 85113 


200 


531 


C 


1 5. 0 


7. 2 


5. le 6 


8- 


138^ 30# 


1003 


1559 


D 


1 5. 5 


7. 5 


7.4e 6 


8 


13B#W30# 


1314 


3097 


E 


16. 2 


7 . 4 


7. 4e 6 


5 


9 m?£20ft 


660 


960 


F 


17. 3 


6. 8 


7. 4 e 6 


6 


7B#Rgi5# 


820 


1160 


G 


1 1. 1 


4 e 6 


8 


4 B#f«50$> 


786 


n M'V S(k 



[0 0 9 1] . 

D, F, Gt$5. 0. 2 /tm^ X«_h©K*«f ffi'W (BMD) ®W1X 

io 6 i/cm 2 j£U:£#<. #.u y*fmzmnz>. ?3i-/\<Dmmiz 5 

/ttmjSJKJKJDDZM^^StlTfeU, a."o'«*#fffi* (BMD) flCtfX-A* 

gbfctrS, ii^^tti^S^f ICZfc^lWc £ o T ? x - A if £ *i £ 
[0 0 9 2] 

10 0 Q J^_h3 OOQc m5fcm<DWr&lZ 12X10 17 atoms / cm 3 J£TF, 
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3 0 0 Q JgU: 2 0 0 0 Q c m^m&^&te 7X10 17 atoms /cm 3 J^T> 2 0 
0 0 Q c mJ2U:tf>«-£«: 5 . 8X10 17 atoms /cm 3 JBrF"e&£o *T&fc>*>, 
■teR«f»**J»»3aK:J:tjT. *JKB©«t/t*K:^i-S3S#ai3ll*« (ASTM F-121,1 
979 ) ^±l3C!)3SiE*gHiC'igT^4^TV^§^^x-/^A-FT*^i> K 

[0 0 9 3] 

i^^ObA, G, F©^3^C^bT^^ffiiJC^«B«^T*l/--if 
^ ;v?!j^>^-ic«fc y ^m— /\^®_h<Z>0. 1 2 Amt-f XJ£*_btf>L 
PD (Light Point Defect) CDMIfc^ff^ L fc„ MIH£^I7 1C^ 
**OTt'#3«/9:n-^ (0. 0 li/cm 2 ) T&ofc. 
[0 0 9 4] 

[*7] 









A 


5 2 ' 2 


C 


5 2 3 


F 


3 9 1 



[0 0 9 5] 

(mmw i ) 

«#W«S/ U ^ >**§ft>f >^>yh^fyti}U 6 5 0 °C X 3 0 #©^1 K 
t-MM^!ofe> mffi&tfMl 5 0 Q em, (ASTM F-121,197 

9 ) tfffi 11X10 17 atoms /cm 3 , illl^lil 1 X 1 0 16 atoms/ c m 3 

^^f^ffi^*^^^, (ASTM F-121,1979 ) &#?J4. 

5X10 17 atoms / cm 3 tit 
[0 0 9 6] 
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tf:n-/\*K:#:fiE**0. ZftmVfXSUKZmmffim® (BMD) <D®M*. 

M^bfci:r5, ( ASTM F-121 , 1979 ) #* 1 5 X 1 0 17 atoms / 

c m 3 T% MtilSS (ASTM F-121, 1979 ) %^4 .5X10 17 atoms /cm 

3 *TfT*ffei*««4i:««HC4. 3-6. 2Xl0 6 fi/cm 2 «^ 
fc„ ^lfW«lf©^^-^^^ Mil fcH»<Z>«r«m-in 
XWItOWtfioftiliS, gr«m-ii.^*©«KttS. 2Xl0 5 M/cm 

1 5 OXJX 3 0»TJPWI/ - h 7 0T3 / b e o®i»a«b&^ ADE9 6 
0 0 (0*ADEW }Ci^X-A(Z)Syi«^^-5, R»J*I** 
i^jKj 5 in mgUTT*^ 'J iifii^^Stlt V^c. 
[0 0 9 7] 
(Hdfe0>J2) 

*MW*3WB7 5 0 Q cm, 1$^^ (ASTM F-121, 197 
9)^15X10 17 atoms /cm 3 . JKXWtttiB 1 X 1 0 16 atoms/ c m 3 

*Tmmmmmm*mnM*if^ ®&nmmm (astm F-121,1979 ) *»4. 

5X10 17 atoms / c m 3 iL L> feo 
[0 0 9 8] 

*x-A*K:#*-r*0. 2Mm*-f^C«-t«>»**»« (BMD) <D?f5S£ 

(ASTM F-121,1979 ) ^ 1 5 X 1 0 17 atoms /cm 
3 T% (ASTM F-121,1979 ) *ffi4. 5X1 0 17 atoms / cm 3 * 

T?T*ffc**«4 *y*«lC#V%e. 4-7. 7Xl0 6 i/cm 2 «» 
fc. ^tfffltt^llWttatt^WW^*-^^^*^* 1 ^* 1 ^^^®srown-in 

«roim-in^»©**W:3. 4X1 0 5 «/ c m 
3 T'feofc„ m«a«©#«K'5r3t-^K:#bT, RTA^f^VAtl 

1 50TJX80^PWIU-h7010/8e cO«WMIWbftt,'ADK9 6 

3 0 ffiffiH* 2003-3048372 
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[0 0 9 9] 

i/'jn^SI'fV^ h*»6fliy ffiU 6 5 0TCX3 0#£>^mK^-#t£ 
^^Bl&^ofe, 110~2 5 0 0 Qcm, (ASTM F-121,197 

8) #14~16. 5X10 17 atoms /cm 3 , jg&tft&tf 0. 5~20X10 
6 atoms/ c m 3 <Z> 8 -f >^ p §3&f£?X--/\&c2sf LT, Jfcl^M 5 il R^l<0^ 

m^^& (ASTM F-121,1979 ) 5: 4 . 5~6X 1 0 17 atoms / cm 3 **t*Tfffe 

a 

[0 10 0] 

mmm^m^^-^Kmux^v^-^mm^mxvtcm.. 900^x3 

mM^MiKDm^mQicm'to ^x.-/\tpiz^mcomM^xM (bmd) #is 
®mz&&?& K%»frt>h t\ mmmm.<Dm± jc# o x v x - ^ 

[0 10 1] 

5/ u n tt>f > *y h b y ffi u 6 5 0 °c x 3 0 #<z>mit k-j— at* 

H&#t3S£??o£:, 3g#L§P#fS&5 0 0~2 5 0 0flc mt% (ASTM F-121 

,1979 ) ^15X10 17 atoms /cm 3 , K3RM^i» 1 ~ 2 X 1 0 16 atoms 
/c m 3 37K^© 8 4 >fpS9l-A (Z1~Z3) iC*fbT, 

• ^fHSB-&#;*#ffi£G mmx* ioo: afe*3«fx-3 ^ frmifx 

[0 10 2] 

m#m&, mMft&ffiWifc&vv^-'^<n&&^mmzw%.is, 45.0 
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JKJh©»*«fffl® (BMD) 0tt£Efc&I&'*-«£&K:, gfcsSttfrffi^ (BMD) (Z> 
[0 10 3] 

[*8] 





ft * 

m st 

(XIO 14 
atoms/cm') 


to m wt 
* « s 

<X10" 
atoms/cm') 


b. m m 
% m m 

(x io ,T 

atoms/cm 1 ) 


BMD 

@ a 

(/cm 1 ) 


DZd 
(ttn) 




ta $ 
mum 
(« • 

c m) 


i — 
TDBfS. 

c m) 


Z 1 


1. 0 


i 5. 2 


4.. 6 


6. 6e 6 


1 0 


1 6 1MB 


2518 


17000 


Z 2 


2. 0 


14.8 


4. 2 


5. 8e 6 


8 


i inn 


1232 


1987 


Z 3 


1. 1 


15. 1 


2. 8 


7. 2 e 6. 


8 


5 mm 


521 


725 



Z 1 , Z 2 : **T--;b, Z 3 : A r T--Vt< 



[0 10 4] 

3R«fffi« (BMD) fflW5x l O 6 l/cm 2 JS*_Li:#<> Jfy#Vy?m 
#m^f (bmd) wv^-s\&ftKmm&VX^%ifr^1tZL}ifr*>. fffi*^ 

[0 10 5] 
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ia8«o^y^w^ K «* afts£,,t ' *<Dmzi i sole® 

[0 10 6] 

^>^;i/Z i~z 3tc^tTiJ^M«Sfttv-f-^- 

Light Point Defect) bfc. 9 JC^t\ 3M313&&«*M 

»#3ffi/tfX-A (0- 0 lM/cm 2 ) T?feo^o 
[0 10 7] 
[319] . 











Z 1 


5 9 


3 


Z 2 


3 8 


3 


Z 3 


4 9 


1 



[0108]. 

immm 5 ) 

5/ y n >J£i§&>f > v b &-W *J ffi 6 5 0 °c x 3 0 

j»«tais:ff ofc, mtfv&ftm ioo~ioooq c m-e. mmmm (astm F-121 

,1979 ) tf*&13~17Xl 0 17 atoms / c m 3 , fWftl~2Xl 0 16 
atoms/cm 3 <D«SH{C&£ 6«t (H~M) CD 8 >^ P ffltfXWMCfcf bt 

^J6«4T?^J6bfcl 1 501CX2. 5«rlW©i:SfcBft**S«ffi«^«^* 

b<j&s<fce)ic, i i ooTC7ftt5BMB«#f, noomiw^tfe 



[0 10 9] 
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®£##m«£&CT#i§iSU ?xw^®;fr&tfx~>\S8S#fflK:i&B©x<y 

[0110] 

[*i o] 





p] m m 

IS ® ffi 
(xio lT 
atoms/ cm') 


a & ft 


a # K 

IIS 

(X10 1 ' 
atoms/cm') 


DZ<i 
m) 


m m 

(Q • 
c m) 


c m) 


H 


1 3. 3 


1100°C/ 5B#fg 


1 2 


6 


108 


213 


I 


1200^/ iB#na 


1 1. 8 


1 0 


210 


518 


J 




llOCC/ 5l$ffl 


7. 1 


5 


1032 


1629 


K 


15. 2- 


1200 o C/ 1 B%B3 


7. 3 


7 


939 


1788 


L 




1100X7 5flfFi8 


7. 4 


5 


722 


1088 


M 


16. 7 


1200X7 llNrBa 


7 


i 8 


879 


1276 



[0 111] 

**^M«*^lft*^#lfc*^S*^^ fc *W^x-Aa:H, I, L, 

j, K*efe*. i i o o-cx 5»m^-& i 2 o o°cx ii$m&'eflk*ifctfc&#* ' 

^3SbT%, DZJi<OJi*CJ*Hail«4 4:rt*K:||«S*l, 3»«*»*%««iH 
[0 112] 

T Xj» h >K^9 7«JC J: »; ASS b fe 21 3 5 , 1 l*lfiI©ial^ffi«:»»S b 

34 miiE#2 0 0 3 - 3 0 4 8 3 7 3 



4#2 0 0 2 — 3 6 0 7 3 1 



£ £ w & ■=> 

[0113] 

D (Light Point Defect) <D«ftfcM*bfe. «*t*HC*t. 
«*««#4«/*X-/> (0. 0 11/cm 2 ) T?&ofc. 
[0 114] 
Will" 











H 


4 7 


4 


J 


5 8 


1 


K 


6 2 


2 


M 


5 1 


1 



[0 115] 
^ lxl o 3 i/cm 3 

*y*v h»6*U ffiU 6 5 0X3X3 o^©l«Ft-ll*IMIiftflofc, 
Slft*#ttl 00~9 0 0 Qcmt, «*M (ASTM F-121,1879 ) #»H- 
17Xl0 17 atoms / cm 3 77jc*P (N~T) ®6>f>fpSfX 

o~8 5 o , c©MIMre5~2 e»W©Witf»***««**ffv^ Hie l 

[0 116] 

3 5 ffifE^p 2003-3048373 
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90*ttU Mm -.MW^ifXMjR 10 0: WimXX 3 <Z>tt*J£) 

£bfc 0 *bTl 1 5 0T3*T?JMMk ^«4 10 0%li^#H^ 
Wit, 2. smrlW-Rffbfclfc, 9 0 0^Ctt'4^/^(Z)«lT«U 9 

o o-cTjtfx-A&rwa^i&y ffiu^o mm^mw:mmKm<mmmmmm 

[0 117] 

mmmmmmmmt. mm*xnm^nu&&®<om#mzft$^ osf 

[0 118] 

ilSi^bfc. tffi#<Z)-F>>OWCOV%Tki:, 4 5 0T3X l-Hfrmo-fr-T/I/K*- 



ffif£4# 2003-304837 3 
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[0 119] 
[f 12] 





10 its i 
t il K 

(X10 17 
atoms/cm') 


m. ft wt\ 

(xio 1 ' j 

atoms/cm 3 ) 


BMD 
(/cm«) 


DZ*g 


ISM 


cm) 


T D fl? E£ 
c m) 


N 


1 3. '7. 


11. 6 


2. 2e6 


j 1 5 


2 6B%K 


194 


382 


O 


i c A 
10. *t 


1 1. 9 


2. 2e6 




7B%fiai5# 


101 


139 


P 


7 . 4 


7. Ie6 8 


13B#ffl305> 


133 


152 


Q 


1 7. 1 


10. 6 


4. 8e6 8 


5B#P,SlO# 


544 




R 


7 . 1 


7. 4e6 i 5 

i 


7 B#F^15$3- 


583 


621 


S 


13.7 


! cf'l> 11. 6 


2. 2e6 : - I 5 1 


194 


382 


Km 11.7 


2. 3e6 . 1 5 




200 


390 


T 


.14.2 


(fcto 7. 1 


6. 6e6 : 9 


868 


1823 


a. 2 


1. 8e6 j 1 0 




912 





[0 12 0] 

<5 . * 3/ y JU T ttttXtf HMB3i*«»tWHMf 2 «K» 6 * * C O 

[0 12 1] 

**S*tT*»K loiilftfl* (BMD) #C9x-/x*lBK:»«ifc»-CV^*v 



3 7 



mfE#2 003-3048373 



4#2 0 0 2 — 3 6 0 7 3 1 

/cm 3 fiK*T?««a**ii:*«^r«T?*«. 

[0 12 2] 

?g£ 7m^m^a^©^#m^^%^^) 3 0 0 Q c m« 

TX'lt® 12X1 0 17 atdms / cm 3 M~F> 2 0 0 0 Q c m*#T* 

^8X10 17 atoms / c m 3 «T, WHWWW 2 0 0 0 Q c m«±T?tt 5 . 
8 X 1 0 17 atoms /cm 3 JS*T^&^>° 
[0 12 3] 

[0 12 4] 

T, 9 x-A»C«W*«r«m-in^««KfeS#A«tt«HMO 6 0 1 
[0 12 5] 

bfc»/tm««K:j3»**^»**l*3. 4om-^»*. r*UC*tU ***« 
ICfeV^«*^»*»a®**«ofe1J->^N (COP7U-) KlS^Ttt 

, im*llrtl*« , e**^ fc *' imWi,:fiW ****** 0, 02 cm i: 

[0 12 6] 

3 g ffi|E# 2003-3048 373 
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[0 12 7] 

(Hd&M7) 

groim-iii*«©*]*# lXl0 3 l/cm 3 «T^**t«*ffflfi*««®» 
01 XlO 3 fi/cm 3 ^TT?**ll**m«»fl«ftt«*«f 

©>f^h»bfllUBU 6 B 0T3X 3 0*<DliFt-»*iMltfl^t 
, »«3 0 0-9 0 0 Q cmT% (ASTM F-121,1979 ) «13 

ll5Xl0 17 ato»s/cm 3 ©SSHIC&S 5-*» (U~Y> ©6>f>^P.M^ 

[0128] 

ffijM**T!;to*U 3 3X5/^©PWa*T?6 0 0T5*1f 

[0 12 9] 

?X-/MJ : 1 2 8 OXJT'lMi (^St# *#H$fc) 
tfX-/W : 1 2 2 0m?3 (g|fl:#*#H^.) 
1J7X-AW : 1 2 2 0*0^3 0 %>®M 
tfX-^X : 1 2 8 OICTf 13»«* (giittf *#ffl£0 

9 i_ A Y : i i 5 o-c-ee o#^a (T>«E-r+rA'dr>ii^#H«) 
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[0 13 0] 

[0 13 1] 
[^13] 





«j w se . 

s& a fit 

(x 10-' 
atoms/cm') 


S # B? 

% i e 

C x 10 1 7 
atoms/cm') 


BMD i 

m be 

(/cm 1 ) 


DZi : 

( /z m) 




to ffl 

(Q • 
c m ) 


T D & f£ 

CQ • 
c m) 


u 




5. L 


9e6 


9 


5 ttflfl 


868 


998 


L 4 . 2 r 
i 

i 


5. 2 


9. 4e6 


8 5 BtFsl ! 


912 


1222 


V 




6 . 4 


8. 2e6 


9 


5 B#fHi 


868 


1120 


I 4. 2 


6. 3 


8. 3e6 


9 


5 mm 


912 


1213 


W 


14.2 


6. 9 


7. 8e6 


9 


5 8%fW 


868 


1781 


6. 9 


7. 2e6 


9 


• 5 i#M 


! 912 


2215 ! 


X 




.11.3 


1. 2e6 


16 10 B#H8 , 280 


540 


13.0 


1 1. 2 


L.6e8 1 1 6 


i o&M 


280 


550 


Y 


1 5. 1 


5 . 1 


9. 7e6 8 


5 B#F«fl 


580 


621 


5. 3 


9. Ie6 9 


5 ttM 


60 L | 623 



[0 13 2] 

* > u ~ x liKHtf »«3t««3t t«BMf 2 & * * c 
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2 0mm(DjKafeffofe. *n©*3/*/l/ICSVvr%K 9X-7Mf«T*-ft 
[0 13 3] 

^l-^oMtfix i o 3 I/cm 3 «T-e****W**»«**tf 

M^bfeo r®-fV^^fe«y»^ 6 5 0TCX30^O^Ft-i*i 
Mftftofc. »fc*#*3 0 0 9 0 0 £2 c mT?, ***** (ASTM F-121,197 
9 ) # 1 4 X 1 0 17 atoms /cm 3 , JHRWEtf 0 . 8 X 1 0 16 atoms /cm 
6 >f ^0pi9l-/MC»bt 1 2 2 0lCf3 0# 0W^f^#H*) 

[0 13 4] 



mffiE#2 003-3048373 



IP #2 002-3 60731 

[0135] 
»14] 



sj m m 

i il K 
(xlO" 
atoms/cm 9 ) 


S ff 8 
1 ffl fi 
(xlO" 
atoms/cm') 


BMD 

(/cm ! ) 


DZfl 
(// m) 




ft % 

(n • 

c ra) 


T D JgJjfc 

(£2 • 
cm) 


I 4. 0 


5. 0 . 


9. Ie6 


9 


5 B#f B T 


586 


685 


1 5. 2 


9. 4e6 


8 


592 


712 



[0 13 6] 

##JCJ:->T^x-7\}6i«i}frS*l*lfi*IC#ja;i' S®miCfeV>T, 0. 5mm5g 
M^l xio 3 fl/cm 3 j^T^&SCOP7U-©'i?x~/N&cfc^T : fc^J}iK 
[0 13 7] 

0. 2 /»m-9-<XJg<±OBfc3ft*fm# (BMD) iiUxl O 4 I/cm 2 «±©g 
A 12X10 17 atoms / cm 3 (ASTM F-121,1979 ) -JKTJClSIBR 
[0 13 8] 

Zfr\ZM?L. *X-A#©jK*JMEfcO. 5X10 16 atoms/ cm 3 JBLtCIf 

s-r*ii:K:j:y, tt&$fm& (bmd) ©#*^&tc#e>?x-/\§£^cz)*£T 
&»jt-££„ mm«fm% (bmd) <Dje&%i&m'T!%&z.z.K.i:v* ®mmm 



fflfEW 2003-3048373 
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rp&mmmm&Tm* 12x10 17 atoms / c m 3 (astm F-121, 197 ) 

[0139] 

-feaxy^>yiCJ:o , rlftffiS*l*grown-in^»©««*«l X 1 0 3 c 
m "%TT^5C OP7U- OMiMtS^ £ tC Jfc *J - COP7U -^©fe 

[0 14 0] 

*»W©*«Si:2/Ua>9x-7\<©»a*8sH:. »*«K# 1 4X1 o 17 atom 
s /cm 3 (ASTM F-12 1,1979) BUKDlWI*****^ V * > ^X-/N 

t ic*x.> 12x10 17 atoms / cm 3 (as™ F-121 

,1979) &>rt.®<* R^mmffimmmj&mmm&z$mmffimwi£&m®m<D2. 
mm$mffimM&fr&zinz&v. -xmnmmffi&m (bmd) &i««sk:^ 

t g So j^tttctt, 0. 2 # nrfr>f XJKJ:<Z>»*«f ffi4& (BMD) 11X10 
4 >f@/cm 2 «jt<©iK««^^**. rtucjcy, yy*'J >ftBK:»ifc 
WSttS/UayCrx-AftaaTfflft. *b*C, l 2 x 1 0 17 at 

oms /cm 3 (ASTM F-121, 1979 ) JSTF KUMISS tlS d £ K £ »J » r^^- 

[0141] 

ZltUCi&tljt, tfX-^rf»<Z>«*»K&0. 5X 1 0 16 atoms/ cm 3 BUlKl* 

atsriiiciu, Bft*«fffi* (BMD) ©#*?gj*ic#3tfx-^gfi£©fl£T 
S. Ifcififfiffi^ (BMD) ©^fc&te5re£SifcK:«fc».K #J 

»3S^*©^^^^©Tm^ 12X1 0 17 atoms / cm 3 (ASTM F-121, 1979) 

[0142] 

-fezroi-/^>^tC ckoT^ffi^^^grown-in^PiCD^S^ 1 X 1 0 3 c 
m-%T-e&£ C OP7U £ &C <fc »J , COP7'J -ft©fc«> 
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[01] 

•v- - f^- - # v a: - j\ (Dj&ffim tc#^. & mm ? x*& & „ 

C02] 
[03] 

[04] 
[05] 
[06] 
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[0 5] 



1000 



n 
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500 
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iz&iffl -e ^ § i/ V n z/ V m _ ^ gg^-^- ^ o 

j&ffim& lOOQc mJBUi^ m^^M^ 14X10 17 atoms / 
c m 3 (ASTM F-121 ,1979 ) jS*_t. K«m««( 0 . 5X10 16 atoms / c m 3 # 

«T?5 0 0~9 0 01CX5 ^ra^-h^m^m^^^m&Jfe U jigfC 9 5 0 
-I 050TCX1 0^WJKJl<Oift*«fmi»^^3®&«-r- citie,©^s{c 
<fc y , fiJT«f ^-^^©^KSRaiMS: 12X10 17 atoms / cm 3 (ASTM F-i 
21,1979 ) #TICW#r*-S. IBsttW 1 0 0 Q o mJBUl-e. rtflUJCO. 2^mi^ 

-f xsuxnmmffimw (bmd) x i o 4 my cm 2 jk±©mst'^s 



l 
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mm 2002-360731 
50201883311 

m&mm-hm 0094 

15^ 2^210 



<^^«^ • mnmm> 

MWffiKA] 
[f^SA] 

CfSSA] 



302006854 

*^#^K^?t-T @2f If ' 

*»A 
100059373 

:*P£^*BKrfr#:&EKfflX4 T@ 6 

fxiM 
100088498 
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